Type 2 diabetes mellitus is known to affect adults in racial and ethnic minority groups disproportionately. When diabetes mellitus-related symptoms lead to the need for skilled care in the community-dwelling Medicare population, physicians can order the Medicare home health care (HHC) benefit, and Medicare-certified home health agencies can deliver it. Little is known about the extent to which racial and ethnic disparities exist in types and patterns of HHC services delivered to Medicare beneficiaries with diabetes mellitus when they are approved for the Medicare HHC benefit. This was examined by comparing racial and ethnic groups in terms of measures of HHC service use in a nationally representative sample of Medicare HHC beneficiaries with a primary diagnosis of type 2 diabetes mellitus. Uniform clinical data from the Outcome and Assessment Information Set were linked with Medicare HHC claims for beneficiaries who received a complete episode of HHC in 2002. In the study sample (n = 9,838), 62% of participants self-identified as white, 22% African American, 12% Hispanic, and 3% Asian. Nearly all (99%) participants in all racial and ethnic groups received skilled nursing services. Controlling for numerous sociodemographic and health-related covariates and geographic region of the country, African-American participants received fewer nurse visits per week and fewer visits per week from all clinical disciplines combined than whites (both P<.001), and Hispanic participants were less likely than whites to receive physical therapy (adjusted odds ratio (AOR) = 0.640, 95% confidence interval (CI) = 0. 543-0.754, P<.001) 
Type 2 diabetes mellitus is a chronic disease that disproportionately affects racial and ethnic minority populations. Racial and ethnic minorities experience a greater prevalence of diabetes mellitus and diabetes mellitus-related complications, poorer health outcomes, and higher Medicare expenditures than whites. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] An important healthcare setting in which a great amount of diabetes mellitus care is provided to Medicare beneficiaries, but where little is known regarding racial and ethnic patterns of care, is home health care (HHC). The Medicare HHC benefit offers care provided by nurses, rehabilitation therapists, and nursesupervised home health aides (HHAs). Eligible beneficiaries must require skilled, intermittent care, and a physician must provide prior authorization. Eligible beneficiaries may receive 60 days of HHC care before recertification is required, offering considerable time to treat and educate them.
Among Medicare HHC beneficiaries, diabetes mellitus is an independent risk factor for subsequent acute care hospitalization. 14 To help avoid hospitalization, nurses perform skilled tasks, including medication review, blood glucose monitoring, diet and exercise counseling, foot examinations, renal evaluations, and skin care. 15 HHAs help beneficiaries perform activities of daily living and with proper training provide basic hygiene and dietary instructions to those with diabetes mellitus. 16 Older people with diabetes mellitus with limited joint mobility and other musculoskeletal problems due to sedentary lifestyles and weight control problems can receive rehabilitation therapy.
Despite these clinically apparent benefits of Medicare HHC services, little is known about how home health agencies develop care plans and deliver services to people with diabetes mellitus. Moreover, considering the disproportionate diabetes mellitus disease burden in racial and ethnic minorities, surprisingly little is known about types and patterns of HHC services provided to beneficiaries from different racial and ethnic groups once they are deemed eligible to receive Medicare HHC. Therefore, the study reported here was designed to explore types and patterns of Medicare HHC services received by people with diabetes mellitus from different racial and ethnic backgrounds once they were approved for treatment. Specific research questions were: How do African-American, Asian, Hispanic, and white Medicare HHC people with diabetes mellitus compare in the amount of nursing care received? How do these beneficiaries compare regarding whether they receive any physical therapy (PT) and, if so, the amount of PT received? How do these beneficiaries compare regarding whether they receive any HHA care and, if so, the amount of HHA care received? How do these beneficiaries compare in the amount of care received from all clinicians combined (including occupational therapy, speech therapy, and medical social work)?
METHODS

Design
Based on a parent study, the present study employed a retrospective cohort design. Major aims of the parent study were to determine factors at Medicare HHC admission associated with hospitalization, change in functional status, and change in symptom severity in a nationally representative sample of Medicare HHC beneficiaries during 2002, the first full year in which all Medicare-certified home health agencies were paid under the current HHC Prospective Payment System (PPS). The institutional review board at the University of Connecticut Health Center approved the parent study protocol, and a Data Use Agreement with the Centers for Medicare and Medicaid Services (CMS) enabled acquisition of data files.
Data Sources and Study Cohort Construction
In the parent study, a national cohort was constructed by linking data from the Outcome and Assessment Information Set (OASIS), the Medicare Provider of Services (POS) file, and the Area Resource File (ARF). Medicare HHC claims data were then linked at the person level to build service use measures.
Three steps were accomplished to construct the parent study cohort. First, all Medicarecertified agencies from the Medicare POS file were grouped into 16 strata based on geographic region of the agency's location (northeast, midwest, south, and west), metropolitan or nonmetropolitan location of agency, and free-standing or hospital-affiliation. These stratification variables were chosen because they were found to influence variations in Medicare HHC access and utilization rates. [17] [18] [19] [20] [21] Second, after acquiring all OASIS forms submitted to CMS in 2002, an algorithm was developed to exclude ineligible OASIS forms and then to aggregate all eligible OASIS forms into unique beneficiaries and unique Medicare HHC episodes for each beneficiary. Ineligible OASIS forms included those coded with non-Medicare payment sources and with start-of-care dates before 2002. A CMS staff member with extensive OASIS data experience reviewed and approved the complete algorithm; details were available from the corresponding author. This step yielded 1,870,615 unduplicated Medicare beneficiaries with one or more complete episodes of HHC. For beneficiaries with more than one episode, the first episode was selected for study inclusion.
Finally, these unduplicated beneficiaries were grouped into the 16 strata, then 20% of beneficiaries within each stratum were randomly selected, yielding a self-weighted, nationally representative 20% stratified random sample of all beneficiaries with a complete Medicare HHC episode in 2002 for the parent study (N = 374,123).
For the present study, beneficiaries from this parent study sample with a primary home care diagnosis of type 2 diabetes mellitus (International Classification of Diseases, Ninth Revision (ICD-9) codes 250.00 and 250.02) on their Start of Care (SOC) OASIS form and who self-reported as African American, Asian, Hispanic, or white (other groups were too small) were selected, yielding 9,838 participants.
Conceptual Framework and Independent Variable Measurement
Independent variables were organized into predisposing, enabling, need, and environmental variables, according to the Andersen Behavioral Model of Health Service Use. 22 The SOC OASIS form was the data source for predisposing, enabling, and need variables; trained clinicians complete this form during the initial home visit. Adequate reliability was reported for most OASIS items contributing to health-related measures used in this study; 23 functional and cognitive status items were found to have acceptable validity compared with well-established measures. 24 Predisposing Variables-Racial and ethnic group membership was based on participant-reported self-identification. An important limitation of the OASIS form is that race (e.g., African American) and ethnicity (e.g., Hispanic) are response options on a single question. Participants were classified into age groups (<65, 65-74, 75-84, and ≥85). Sex was included.
Enabling Variables-Medicaid eligibility, a proxy measure of socioeconomic status, was determined by inclusion of a state Medicaid identification number on the SOC form. As a proxy measure of social support, participants were classified as living alone or with someone. Metropolitan or nonmetropolitan location was included because rural location was found to be associated with less HHC use. 21 Need Variables-Multiple need variables were chosen as factors that might exert independent influences on Medicare HHC use and to adjust for clinical heterogeneity that might exist across racial and ethnic groups. Diabetes mellitus severity was measured using an OASIS severity rating index for the primary home care diagnosis, ranging from 0 (asymptomatic) to 4 (symptoms poorly controlled, history of rehospitalizations). Presence of depressive symptoms was measured based on a single OASIS item (depressed mood; feeling sad and tearful). Cognitive impairment level was measured using a 5-point OASIS item, ranging from 0 (completely oriented) to 4 (unable to perform cognitive tasks). Dyspnea severity was measured using a 5-point OASIS item (higher score = greater severity). Number of comorbidities was measured by summing the number of recorded secondary ICD-9 codes, up to five. Obesity was based on a single checked or unchecked OASIS item. To measure functional disability, 15 OASIS activity of daily living (ADL) and instrumental activity of daily living (IADL) items have response categories arranged in a Likert format from independent (lowest value, 0) to dependent (highest value, 4). The number of response categories varied across items. To adjust for these differences, corrected Likert item scores were constructed by dividing recorded item values by possible maximum item values. Corrected Likert item scores were summed to create ADL and IADL scales. This procedure has been found to be a more-valid disability measurement approach than using recorded item values. 25 Environmental Variable-U.S. Census region was included to help account for potential effects on service use measures that might result from different geographic distribution of participants from different racial and ethnic groups.
Dependent Variables-Several HHC service use measures were constructed: number of skilled nursing visits per week (99% of study participants received nurse visits); whether PT was used; for those with one or more PT visits, number of PT visits per week; whether HHA was used; for those with one or more HHA visits, number of HHA visits per week; and number of visits per week from all clinical disciplines combined (nursing, PT, HHA, occupational therapy, speech and language therapy, and medical social work; <5% of participants received the latter three services). Visits per week measures, representing service intensity, were chosen to adjust for differences across racial and ethnic groups in HHC episode length.
Analyses
For the two dichotomous dependent variables (PT use and HHA use), multivariate logistic regression analyses were conducted to determine adjusted odds ratios (AORs) associated with racial and ethnic group membership while controlling for all other independent variables. Dummy variables were created for African Americans, Asians, and Hispanics; whites were the reference category. Dummy variables were also created for other categorical independent variables. Multivariate linear regression analyses were conducted using service intensity measures as continuous dependent variables in separate models. Unstandardized regression coefficients (b) and standard errors were shown as summary statistics. Analyses were conducted using SPSS version 16.0 (SPSS, Inc., Chicago, IL).
RESULTS
Sample Characteristics
As Table 1 shows, 62% of participants were white, 22% African American, 12% Hispanic, and 3% Asian. Sixty-four percent of study participants were women, and 56% were aged 75 and older. Hispanics and Asians were most likely to be Medicaid eligible (P<.001). Diabetes mellitus severity index scores indicated that most participants' symptoms were controlled with difficulty and required ongoing monitoring; participants had an average of 2.7 comorbidities. More than one-third of participants had urinary incontinence, nearly 30% had skin lesions, 22% were obese, and 22% were depressed. ADL and IADL scores indicated moderate levels of disability; most participants were cognitively intact. Dyspnea severity scores revealed that, on average, participants were dyspneic with moderate exertion. African Americans and whites were most likely to be obese, Hispanics and whites were most likely to be depressed and have open wounds, and Asians had greatest levels of physical disability. Asians were most concentrated in the northeast, whereas the other groups were most concentrated in the south. Table 2 summarizes results where proportions of participants receiving PT and HHA services were dependent (column) variables. Thirty-seven percent of participants received PT services; 20% received HHA services.
Use of Any PR or HHA Services
Hispanics (AOR = 0.64, 95% CI = 0.54-0.75; P<.001) and African Americans (AOR = 0.87, 95% CI = 0.77-0.99; P = .03) were less likely than whites to receive PT services. Of predisposing covariates, participants younger than 65 were less likely than those aged 85 and older (reference group) to receive PT services. Of enabling covariates, Medicaid-eligible participants and those living in nonmetropolitan areas were less likely to receive PT services. Of need covariates, greater diabetes mellitus symptom severity and greater cognitive impairment were associated with less likelihood of receiving PT visits, whereas greater number of comorbidities, ADL disability, and IADL disability were associated with greater likelihood of receiving PT services (all P<.001).
Hispanics were less likely than whites to use HHA services (AOR = 0.72, 95% CI = 0.58-0.88, P = .002). Men and participants younger than 65 were less likely to receive HHA visits than women and participants aged 85 and older; living alone and in nonmetropolitan areas conferred a greater likelihood of receiving HHA visits. Of need covariates, greater cognitive impairment was associated with less likelihood of receiving HHA services, whereas more comorbidities, depressed mood, urinary incontinence, and more functional disability were all associated with greater likelihood of receiving HHA services (all P<.001). Participants in the northeast and midwest were less likely than those in the south (reference group), and participants in the west were more likely than those in the south to receive HHA services. Table 3 displays results where each service intensity measure (visits/week) was a dependent variable: from left to right; nursing, PT, HHA, and all clinical staff combined.
Service Intensity Results
Nursing intensity results revealed that African Americans received fewer nurse visits per week than whites (b = −0.273, P<.001), and Asians (b = 0.401, P = .008) and Hispanics (b = 0.197, P = .01) received more. Of enabling covariates, participants in nonmetropolitan areas received fewer nurse visits per week than their metropolitan counterparts. Of need covariates, participants with open wounds received more nurse visits per week, whereas those with more comorbidities received fewer. Participants in the midwest and west received fewer nurse visits per week than participants in the south (all P<.001).
PT intensity results showed that, of participants receiving any PT care, African-American and Hispanic participants received fewer visits per week than whites (b = −0.093, P = .01 and b = −0.118, P = .03, respectively). Of predisposing and enabling covariates, the youngest participants received the fewest PT visits per week (b = −0.212, P = .001), and participants living alone (b = −0.116, P = .001) or in nonmetropolitan areas (b = −0.108, P = .01) received fewer PT visits per week. Of need covariates, greater diabetes mellitus symptom severity and greater cognitive impairment were associated with fewer PT visits per week (P<.001). Participants in the northeast and west received fewer PT visits per week than participants in the south (both P<.001).
HHA intensity results indicated that, of participants receiving any HHA care, Hispanics received more HHA visits per week than whites (b = 0.511, P<.001). Of enabling covariates, participants living alone and Medicaid-eligible participants received more HHA visits per week than their counterparts. Of need covariates, greater ADL disability was associated with more HHA visits per week. Regional comparisons indicate that participants in the northeast received fewer HHA visits per week than participants in the south and that those in the west received more.
All clinical staff intensity results showed that African Americans received fewer visits per week than whites (b = −0.316, P<.001). Nonmetropolitan residence was the covariate most associated with fewer visits per week from all clinical staff, whereas participants with open wounds and those with greater ADL disability received more. Participants in all geographic regions shown in Table 3 received fewer visits per week from all clinical staff than participants in the south.
DISCUSSION
The purpose of this study was to determine the extent to which racial and ethnic group disparities exist in types and patterns of Medicare HHC services received by beneficiaries with a primary diagnosis of type 2 diabetes mellitus. The Andersen model 22 was used to delineate covariates that helped account for potential racial and ethnic group heterogeneity and that might be independently associated with HHC use. Four findings regarding the most statistically significant disparities after covariate adjustment were emphasized. First, African Americans and Hispanics were less likely than whites to receive any PT services, and when they did, they tended to receive fewer PT visits per week than whites. Second, Hispanics were less likely than whites to receive any HHA services, but when they did, they received more HHA visits per week than whites. Third, African Americans received fewer visits per week from nurses and fewer visits per week from all clinical staff combined than whites. Fourth, Asians and Hispanics received more nurse visits per week than whites.
These findings strongly suggest that African-American Medicare HHC beneficiaries with diabetes mellitus receive less skilled nursing and rehabilitation-oriented care than their white counterparts. One possible explanation is that African-American Medicare HHC beneficiaries are less assertive in requesting skilled services, because it is has been shown that African Americans display less assertiveness than whites in their interactions with healthcare providers when faced with the option of receiving cardiac procedures. 26, 27 Another possible explanation is that African-American beneficiaries with diabetes mellitus are more likely to use Medicare HHC as a personal care-oriented benefit more, because their HHA use patterns were equivalent to whites.
Disparities were not systematically apparent between Hispanics and Asians; these participants experienced more-intensive nursing care than whites. For Hispanics with diabetes mellitus, the Medicare HHC benefit appears to be primarily a nursing benefit, with less rehabilitation received and less likelihood of receiving HHA services than whites.
Regarding implications of results for Medicare HHC practice, a more-thorough determination of rehabilitation potential in African-American and Hispanic beneficiaries with diabetes mellitus may be in order when comprehensive assessments are conducted during initial home visits to develop a HHC plan. For African-American beneficiaries, once care plans are implemented, HHC clinicians should frequently assess whether nursing care is sufficient to meet the educational and treatment needs of people with diabetes mellitus. Greater cultural competence in addressing these clinical issues by HHC clinicians might help facilitate dialogue with African Americans and Hispanics with diabetes mellitus. 28, 29 Other notable findings worthy of further investigation include, of predisposing variables, participants younger than 65 received less PT and HHA services than participants aged 85 and older; of enabling variables, nonmetropolitan location was associated with lower service use; and participants in the south received the greatest levels of most HHC services.
One other notable result was the high prevalence of Medicaid eligibility in the Asian participant sample (56%). This high rate contrasts with the relatively low poverty rate of older Asian Americans in the general population. 30 Asians with diabetes mellitus receiving Medicare HHC may not be at all representative of the general older Asian-American population.
Study limitations are notable. Data reported in this article are from 2002, and it is unclear whether observed patterns would be found with more-recent samples of Medicare HHC beneficiaries. In addition, investigation of disparities was restricted to use of HHC services, and it was not determined whether disparities existed in health-related outcomes. In addition disparities in access to Medicare HHC were not investigated, because this study focused exclusively on beneficiaries who were approved for care under the HHC benefit. The precise diabetes mellitus-related symptoms that prompted the Medicare HHC episode under study cannot be quantified at the beneficiary level. Finally, information was not available on the ethnic or racial background of HHC clinicians conducting beneficiary assessments and constructing care plans.
In conclusion, to the knowledge of the authors, this is the first national investigation of racial and ethnic group patterns of Medicare HHC use for beneficiaries with type 2 diabetes mellitus. This study helps pave the way for further research on how and why Medicarecertified home health agencies design and administer care plans for beneficiaries with diabetes mellitus from different racial and ethnic backgrounds, a topic that has received scant attention in the published literature. Table 3 Multivariate 
